The human troponin I slow promoter directs slow fiber-specific expression in transgenic mice.
Troponin I (TnI) is a muscle-specific protein involved in the calcium-mediated contraction of striated muscle. Three TnI isoforms have been identified, each encoded by a separate gene and expressed in specific striated muscles in the adult. The slow isoform gene (TnIs) is transcriptionally regulated during skeletal muscle development such that its expression in the adult is restricted to muscle fibers innervated by a slow nerve. To delineate regions of this gene that are responsive to information imparted by the slow nerve, we generated transgenic mice carrying -4,200 to +12 bp of the human TnIs gene linked to the bacterial chloramphenicol acetyltransferase (CAT) coding region. By Northern blot analysis, we detected transgene transcripts only in muscles containing slow-twitch fibers. CAT histochemical analysis revealed that expression of the transgene is restricted solely to slow-twitch fibers as characterized by type I myosin heavy-chain (MyHC) expression. Using regeneration as a model for neural influenced expression, we show that this gene construct also contains sequences necessary to respond to cues from the central nervous system.